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Abstract (Basic): WO 200014174 Al 

NOVELTY - An organic electroluminescence device comprises a pair of 
electrodes and an organic luminescent layer sandwiched between the 



electrodes. 

DETAILED DESCRIPTION - An organic electroluminescence device 
comprises a pair of electrodes and an organic luminescent layer 
sandwiched between the electrodes. The positive hole-transport region 
furnished between the electrodes contains phenylene diamine derivatives 
represented by general formula (I), (II) or (II) 1 , which have a 
hole-mobility of 10 -4 cm2/V.s or more when used as the material of a 
layer or region. 

Arl - Arl2=H, 1-6C alkyl or alkoxy group, 6-24C aryl group with or 
without styryl group substitution ; 

X, Y=single bonds, 6-24C arylene, 1-6C alkylene, diphenylmethylene, 
ether bonds, thioether bonds, vinyl bonds or aromatic hetero-rings ; 

Rl - R6=1-6C alkyl, alkoxy group or H and can form a saturated five 
or six membered ring 

USE - The device and derivative are used as a material of a layer 
or region of organic electroluminescent devices. 

ADVANTAGE - The device has a low driving voltage and a long life. 
The material has a small ionization potential and provides a large hole 
mobility when used as a layer or region of organic EL devices. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To obtain the subject element having long life and 

capable of reducing the driving voltage of an organic EL element by 

providing a pair of electrodes and an organic luminescent layer containing 

an electric charge injecting auxiliary and adding a specific 

phenylenediamine derivative to a hole transporting zone between the above 

electrodes. 

SOLUTION: This element has a pair of electrodes and an organic layer 
sandwiched between these electrodes and containing a charge injection 
auxiliary and contains a phenylenediamine derivative represented by formula 
I (Arl to Ar6 are each H, a 1-6C alkyl or the like; X is a single bond, a 
6-24C arylene or the like; Rl and R2 are each a 1-6C alkyl, alkoxy or H), 
formula II (Ar7 to Arl2 are same as Arl to Ar6; Y is same as X; R4 and R5 
are same as Rl and R2) or formula III (R5 and R6 are same as Rl and R2) and 
exhibiting 10-4 cm2/V.s hole mobility on using as a layer or a zone in 
a hole transporting zone provided between the above electrodes. The content 
of the phenylenediamine derivative is preferably 30-100 mol.%. 
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TT#$«ISb, 1. 0gO«atfi»*4*fc. F D — 
MSSiffil^LfcSSm. C68H50N4O=9 3 8W 
L, 9 3 9 (M+l) £4 6 9 (1/2M) ©fcf— X# 

m^nrz<DX\ pd-o 4tfflj£vrz„ 
[oi58] mmm 5 3 

(N- ( 1 --fy^)l) -4-3- h*v*Xxx;U7 5 > 
©^fiE) N-7i^-N- ( 1 - + X^JU) 75 > 

(fe&ftft (t*) lOg, p-7Mn;hn^ 

>if> (j£^fP7t (t*) a§3) 20g, »'J7A2 
0g> mWtfi 1 g*5«tZ/x hn^>+£> 1 0 0m 1 St 3 
0 0ml©H^a77X3'pl:An, 2 0 0"CTr4 8B$ 
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(*) tfc« C-2 0 0) Sa»Lft*5ASW>. h 
;i/X>*«IB»iitlxT«»bfci:C5. 9. OgfflN 

-+-73\H/- 4 -x kd-j?7i-;p75 >a*#e>n 

fco Ctl^^j-- U-y+i'An. DM F 10 0m 
1. 5%Pd/C 5g*M. 7j(i^5Kg/cm ! 

Oml^l^AU WtHUfcllS»£aHSCbfc. ^n*h 
^X>TS^b, 6. 4 gC0N-^-7^;i/-4-T3 
;-y7x^75>r#5tlfc. ^iCifiiit^ 2 Om 1 10 
*1 5tl;?&ail. ®58&+h'J^A3 g*3 OtKT 

■ma*.. **bfc«. ihr i o o m i * mz.it. z\n\z 

MTT5. 0 g©N-t7f;i'-4-7$/-^7i 

A10g*7 0'C©*l:WU Jl^^±aiLfcKJiS#I 
*8s;taLfc. 7 0fC3 0»»JfLfca. ll©7Kfca 

<*) ttlc-200) *fi«fbfc*5i»*ffl^, 

X>£fllH8iK&LTtlttlU 2. 7g©N- (1 —f 
yj-)l) -4-3-Hy7i^75>$tfc. 20 
[0 15 9] <PD-0 5©-&J«> *I6W2T^J«U& 
9, 1 0-tfX (l-t7WSy7irj|/) T>h 
7t>lgtN- (1- + 17^;W -4-3-Ky7i 

z;P75>2g, ^SAU9A5g, ggt»*i g^itf 

- h D^>-tf> 100ral^300ml 

n^fCAtl. 2 0 0tT"6 OBtWiD^Lfco KJfctfc, ffi 

«^*!Ssijl. mmomm&mikvrzo *o3S**S''j 

(l£»ft>ta« C-2 0 0) SffiSrbfcrt^A 
*/SU, h;ux>/'\^-y->= l/2*MS8?&«<!:l<T 
ISSSfbfc. ££>fc;rn*0. OlmmHgOl^ra 30 

0. 3g©^M*$'#fc. FD-MS* 
SUJtUfcflg*, C90H62N4=1 198C»L« 1 
199 (M+l) £5 9 9 (1/2M) CDfcf— ^##<=> 
nfe©T. PD- 0 5 .tl^Lfc. 
[0160] CflJStfiJ 6 ] 

< 4 - 3 — h* 3 ' -^f;i/h'j7x^7 5>®^> 
£SlfiW5T?. N-7i"f (1-^-7^) 75>©f^ 
Die (3— *5=-;W y7x-JI/7*> OSASltt (*> 
tt») SJB^fc«*ttWI*ICfi*U 4-3-H3' - 
/?*h'J7xr^75>^3. 4gf§fc 40 

[0 16 1] (STBA-10^> N, N' -77x 
4' -^>->*^> «aMfc|£tfc«) lg. 4 
-3-K3* -/^hU7x^l/7S>3g, $m*l 
'J^ASg, ^*lgi3i^ha^>if>l 0 0m 
1 £3 0 Om 1 ©HOO^^X^^fCAtl, 2 0 OtT 

ftlOJt (80 #88 C-2 0 0) *fi8fLfc;*>^A*/l§ 
V». h;l/X>/^1t>= l/2<&JgPa^<i:LT«ia 
Lfc. $<E>tC.;in*0. 0 1mmHgfflteTt#fg 50 
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SU 0. 2 g©&||fe!|»*£#fco FD-MS*$!l/£ 
Lfcig*, C60H46N4 = 8 2 2ICML, 823 
(M+l) £4 11 (1/2M) ©tf-?##5,njt© 
T\ STBA- 1 £|p|^Lfe. STBA-ICD^X^ 

? h;i-*l§l l ic^T. 
[oi62] tmnm 7 j 

(4-3-F-4* -- hnt'7xx;UCD-&fiE) k"7i 

xju <£#fti3ta«> isoog, *)ihm&5mwt 

<j£*ajttt«) 444g, <t5*9 8 7 g. Htt 5 . 
lkg, Bfegfl 4 7ml 9 7 5g*l 0 1 3;U 

«. 1. 3 kgOzKSDOA. #ffflbfciieft*a5lbfc. 
Jin* 5. SkgCX^Z-^tBiffiL, 20 10g 
©iBa*»fc. cnMHkgtMU ftMffi 
Wtl. 8 1 *8 0*CC:TS&TU 8^fM«#bfc. 
STJfciflbfcS, 9. 5 k g<D^^/— ;U*SD^.. Wfii 
Isfr&gk&mWL. 2 7kg©h;H>TB^IU 5 
80g®4-3-F-4' --hnf7i-;^lfc. 

[0163] (PT-0 1©&«> v7x^75> 
<JEft?d3ta«) 2 kg, 4-3-F-4' - - hDt* 
7xrM5 0 0 g, i*^e*U9A5 0 0 g, 9ffi& 

*20 g*5«ttfx hP^>+f>2 1*101 ©a;p^> 

ICAn. 2 0 OtTl 5W?IWll0l»«»Lfc. Kffcgfc, » 
*8f3*i®S'JL.. S*gcZ)jgi£*g£Lfc. ^OSSSy'J 

tsfyv (jzmftiytttLm c-200) *fij$Lfc#5-A 
*fflw hjmy&mmmmtisTffimL. 3 4 0 g© 

SSII*^*:. CMDMF7 HCilU 5%Pd/C 
30gtifcfcl0 1 <D*- b?U-7iZAn, 7kfS* 
2 5 k g/c m 1 t-^LT 5 O t 10 
~2 5 kg/cmMC^8PfF H 1«#L7c. M«*Z«* 
L, StttSjJcKSAU WtBiSSlLfc. Jin* MP 
I>4 0 1 CTB^ftb. 2 8 3 g©M^ife. 
2 5 0 gt, p-7MDZhP'<>-tf> (XSAftlTta 
m 2 8 0g. «7KKi?* U7A5 0 0 g, tdf»^ 1 0 
g*5«fctfx hP^>"tf> 1 1*5 1 ®3;^>tcAn. 
2 0 0t:T'3 2«rlWJ[l#Mt#Ufc. 
[0 16 4] *Sttl#l*ffigiJU, «^©^j»*e 

SLfc. ^©?jea*->U# / r\H> (/£.&faft*t$3 C-2 
0 0) £aj$Lfc*7A4fflK h;WX>*SHI»«tt 
IxTSMBU 19 4g©^ISfS:. Jin*DMF4 1 
\zmmis, 5%Pd/C3 0 gtifcJCS 1 <D*— bt? 
U—zr\ZAn. *^2 5kg/cmMlff-yLT 
SO'CICJH&U 1 0~2 5kg/cm ! l:§^8W 

mwLtz. jK«*ffi*u ji^**(cSAL^ wm#»* 
autbfc. Jin* fjpx>2 o i cTHfiftu. 1 2 8 

g©^^*#feo JOlOOgt, 3-K^>-bf> (J£ 
SfOTtttiS) 2 0 0 g. U 9A 2 5 0 g. « 

J&*5 g b D^>-fe* > 11*51 ©nj|/^s>tc 
An, 2 0 0tT4 8«rMloJ!Wl*fUfc. M«g 

«jsats«ju. effi»^j«*a*bfc. ^oaaE*->'j* 
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>f)V OEAftftttfi C-2 0 0) £jgj#L/fc;*J7A£ 

m\,\ h;ux>/^^rit>= 1/2 zmmmmtLxm 

MLfz. ZZlZZtl&O. 0 1mmHgffl^TT*#i 

tusu 2 3 g©*»ei»**»fc. fd-ms£»£ 

bfc^*. C60H46N4 = 8 2 2tC^L, 82 3 

(M+i) t4ii (i/2M) ©e-^^#^.nfe© 

T\ PT- 0 1 iPI^Lfc. 

[0165] immm8) mmi^tzPD- l&m^xm 

fc„ -f >yD A • XXtttlil!) 7 5 0 1 >n h o- 
A©JP£T&9, 137Z.it (2 5mmX 7 5mmx 1 . 
1mm) Oit-TXTabofc. 'tlSrX^lfil (H* 
M£&ffi (tt) lk») KAftT, »10-'torrl: 
MEELfc iltliCPD- 0 1 £ 6 0 0^">^X hD— A 

—A./®T°$>-?tz. 55ctCNPDS:2 0 0Jr>if7. Vu — 

D-A/#T*ofeo ^ic^Wirab-SDPVTP (T 
B2<b¥iC9 l#fig) fe«tMmilill»T»«DPA 

N 



=/ H~H 



10 



20 



102 



vb i (Tte^S9 2 mm) t&m&mmisT4 o o 

DPVTPCD^»jgg«5 0^->^X hn-A/#tra& 
0, DPAVB i©lfMIJl/f>i/7hD-i 1 /# 
T&ofc. £<ilCA 1 q*^*jSS2 4->^X hD-A 

B#^#-r^»Ci:tCJ;0. II* 2 0 0 O^y^X hn- 

lilOt^hP-A/^D. U ^2 
gteO. lt^Xl-D-V^of;. 

[0 16 6] 

Mb 9 1] 



c=c 

H 



p 



DPVTP 



[0 16 7] 
[ft 9 2 ] 



N 



DPAVBi 



[0 16 8] ftSftfc*?* 1 0 0 0 n i t TSKtS"* 

fcn#©K»«jE« 6 . 2 v/fo feo ^cioo mmizm 
ffimw}'&omi±±mto . 4 v. 1 0 0 o«n%®nA 
mff±#tto. 6 v. *m##«6 0 omm-z&^>tz. 30 

ftufc, DPVTP©-f*>£l^M-li5. 9eV. 
DPAVB i©-ft>ffcl^M-tt5. 5eVT& 
5. 

[0 16 9] [2feK«9] *««8Kl*VvrPD-0 1 
Of^bOlCPD - 0 2*fflV»fc£JW.tt|^«K:UTW«E 
L»T*ffIIyfc. ftStlfcJirf £ 1 0 0 0 n i t "C* 
3te3ttfcl$©«»*JEEtt6. OVtz-ofz, £7cl0 0P# 
M€«*B»«O«£E±#tt0. 5V. lOOOttHft 

®^id*jE±#tt 0 . 7 v, 2000 mmx* 

&r>tz. 40 
[0 17 0] CIIGKM1 0] *JSM8(C*3^TPD-0 

1 ^^oicPD - 0 3^m^ft&LmtmmzLxmm 
ELmT&ftmvrz. mzntzm^&i 0 0 0 n \ tx* 

[0 17 1] [#d60!ll 1] mfi0B8lC*5^TPD-O 
1 (Dftfc 0 IC P D - 0 4 *ffl^fcJW^-«^tC LTWtS 
ELif^ffflLfc. f enAc^f* 1 0 0 0 n i tf 
^S-&feB#«Ki()*BE«6. 2 VTz-otz. £fc 1 0 0 50 



mm^mmmm^mm±mt o . 4v, iooora 

^©^»«ffi±#tt0. 7VT'$>-?fz<, 
[0 17 2] [%Kfll2] *S«8lC*HTPD-0 
1 <DKt> K) \z P D - 0 6 ttm ^Jfc«*ttRH*lC LTftS 
ELsfH^^SJUifco ftSftfcSlff* 1 0 0 0 n i t T 
383te3tt&B*©B»«J£tt 6 . 1 Vfz-ofz. SfclOO 
«fW3t«8UB»«0*ffi±#tt 0 . 5 V, 1 0 0 OKfH 

'&commmf£±mt o . 6 v. 2 1 o obm 

[0 17 3] CHii^Jl 3] SlJg0i|8 l£:fcV>TPD- 0 

i of^fc oicsTBA— i zm ^tzemitmmiz ixt 

8ELSfSfPfibfc. S6nfc«?S 1 0 0 0 n i t 
Tf£3t£i±fclH*0>KI!j*ffiKi6. lVfe'ofc. SfclO 

o«fW««aaBi(i««)«ffi±»tto. 4v, iooob# 
w^oK«i«BE±#« o . 6 v. ^um^it i 2 o o m 
fflT°&ifzo z.<d&?\z. *5mv>\\L%m (III) it. 

4*KK»«BE*««t»±»C. «JEE±#t>/hS<, 

fegT&^fco *««oft^«(i an) a*, 

STB A- 1 KJfc^T. ±IS©«fc O U&tlfz&m.$:ti? 

[0 17 4] CsgSS^J 1 4 ) IT043-HM7X 
01ElHM±fi! 1 5 Q/D 1 5 0 0t>^hP- 
A) *2 5mmX2 5mml:«10S!*). I TOSflflODif 
ffeKS cote httSco^ *)TT—zf «!1 2 mm) £ 
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tfc* (80 tfc«) KAtlT, 8l0-'torr K«jEE 
bfc„ 'ni:STBA-l*5 0 0^>yzhD-A© 

0 0 0 hP-ACfSTf^Lfe. £©^CDV 

£5K:»fc««II£lxT«£ 1 0 0 0^->^/X KD-A 
ItllLit, iHitt5mmX5mmTJbof:. # 
SftfcJlPf £ 1 0 0 n i t T«3ttS-&fcNf©B»«ffitt 
4. 8V«ofc. Sfcl 0 0B$raj£«»«»«©*JEE± 

o . 8 v. iooo mr£'&<Dmwini£±mz i . 3 

[0 17 5] C^JfiWl 5) ISElfi«U8tC45«r»TPD-0 

io^oi:pt-o i*fflv»fceinttra*K:LT*r« 

ELgf 4f^Sl/fc. i^ftfci^ 1 0 0 0 n i t T 20 
«3t3ttfcl$<J!>BlMtffitt6. 2Vtfofe. StlOO 
WMHj£««aB»»©«BE±#tt 0 . 3V, 1 0 0 0Pff B 1 
SK>ffi»mjI±#tt 0 . 5VT?»oifc. 

[0176] c£%m 6) *jg^j8 tmmizmmEL 

m : T^m.^tz. flU PD-0 lOftfcOCSTBA 
-1£JBV>, *fi*Jfc»»tl/T. DPVTPOftbD 
f:ll5^SWO9 8/3 0 0 7 1 (1 9 9 8¥7fl 
9 H^W) ^^tcM^$tlTViST8B-ft^9 3 tc^ 
Sn&DPA2*ffl^ft. *»aA*M&»£l< 
T, DPAVBi^SiOLfc. d©*&, lOOOni 30 

fci o o«fi»)e««aB»»©«£E±#jao. 4v. 10 
o o mm'&<Dmmni±±m$ o . 7 vt* 0 , 

B1 2 0 0P*l«T*ofc. «raAi»#DPAVB i 
* ; Ft***WO#*EL3(H 1 t*it*SEl/fci:C>5, * 
L, *^-»SC (I) r*snsfc£tt*IE?L*&2l#tt 

[0 17 7] 
[ft 9 3] 
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50 



DPA2 

[0178] mMM 1 7 ] *&M0!ltt. 5Btttt£ LT 
tf^X-htCPD- 0 5 ' £8 0 0*>t/X hP— A©JP 
»U U^AS3w t ^ttST^S-^A • U5 1 
»7tm^tC6. 0 V^JE^EPJoLfcfc ^5, 4 0 On 

i t v>%ymm.*m*>nito 3 0 out 

[0 17 9] C**60U1 8i 3EKM1 7 fc&ttSPD- 

05' oftt?Di:PD-35' ^m^tzu^mtrr^xm 

5. 5 VCD*JE&enSaLfeiC15, 40 0ni t©M 

[0180] tmmmi 9} natm 7ic*u*pd- 

0 5' ©ftfcDfCPD- 3 6 ' *fflV»fcfil^1.«-r^Tra 

7. 0 VcomffiSrfflJObfciC^. 35 0ni tOM 

JMtt«»&n, *«#^tt2 5 omm-nh-ofzo 
[0181] immm 2 01 nmm 1 7 iz&wzpd- 

0 5' Of^feDtCPD- 3 8 ' Sffl^fefiWiT^TISI 

6. 2 V©HflE£EP»]L;fc<t:;r<5. 2 8 0 n i t ©fgft 
[0 18 2] [gSli£0iJ2 1] 7 K^tt-SPD- 

05' cof^toDicPD- 4 4 ' ^m^tzwv\t-r^<xm 

8. 0 VWmEE^EPJOLAcid^. 440n i t©M 
W«!i«#6n, fM^IJ4 6 0mfflX$>r>tz. 

[0 18 3] mMM2 2] mt&Ml 7 ld*3(t-5PD- 
0 5' ©ftfcDtCPD-4 9 ' £ffl^fc«^4-r^T[Rl 

4. 7 VCD«ffi*EPi0bfc<i:C15. 3 8 0 ni t©M 

»«*<#£*u ¥M##«3 4 ommx-b^tz. 
[0184] mmM2 3) nmm 1 7 izisttzPB- 
05' <d^o(cpd-5 4' zm^tzumt-? "<Tm 

6. 2V<Dm.f£$:Wtial.tztZ\*>. 2 5 0ni t«M 

[0 18 5] m»m2 4] nmmi 7\z&vz>pi>- 

0 5' ©ftfrDKPT- 0 1 ' Srffl^fc^n«-r^<T|5| 
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5. 3 VCDmffSEPiPbfetCl^. 4 5 0ni tOM 
Jf&jW&Sn. ¥Mt#«4 0 0«rlW-C*ofc. 
[0 18 6] C*M^J2 5] *Jg^J 1 7 JC&ttSPD- 

05' cd^ojcpt- o 4 ' zm^ftiziiMt-r^-zm 

tC5. 6 VCD«EE*eniPLfei:^5, 2 8 0 ni tffl% 

[0 18 7] mmm2 6] $Sni 7tZitt&PD- 
0 5' ©ftt)Dl:PT-0 8' *fflVifc^«-r^TlRl 10 

C4. 8 VCDmjESrTOPbfei:C15, 3 4 0 ni tffli 

[0 18 8] [*IW2 7) fflg«17l:*WPD- 
0 5' ©^0ICPT-10' *ffl^fc«^tt-r^T|B| 

tC5. 7 V0*£E*EPiDbfeiC15. 3 0 0 n i t cofg 

[0 18 9] CHS6092 8] *JS^J1 7 iC&tt-SPD- 
0 5' ©ftfrOitPT- 2 5 ' ^fflV^^tt-T^TlRl 20 

(C6. 2 V©*JE$EPiDL/ctC^. 3 2 0 n i t CDfg 

[0190] titmm i ) nffiM8\z&vtz>PD-o i 

nfcjfrF * i o o o n i t -zs&fzifrfcnnwnmms. 
8. 4vt*t)L sfc i o ommfenwmw&onEE. 

_h#« 0 . 5 V . 1 0 0 0 l$mffc®nib«JEE-h#H: 0 . 
7VT&ofc. 30 

[0 19 1] 

[ft 9 4] 






40 



NPDATA 

[0 19 2] Ctfc«092] *Jfi«a|8tCi5tt*PD-0 1 
©ftfr 0 tCN P D SflHr»£Et*ttra*IC LTttEL* 
^ftflsSLfc. »&nfc^* 1 0 0 0 n i t T-fgft;* 
l*tz#f<DWmmi£\t. 1 1. 8VT$ofc. Sfcl 0 08# 
WJ£«8iHB»«©«EE±#tt 1 - 4 V, 10 0 OttMft 

[0 19 3] CtfctSM3D *M^J8(C^tt-5PD- 0 1 50 



©ftfrDC TSftf S9 5TS5n5H I -0 1 Sffl 
7cS|i^ £ 1 0 0 0 n i t T-fgT^-ttfcf^WiEKjWEEte 

8 . i vT&ofc £fc i o o mm^mmmwi^mEE 

±mt 0 . 5 V. 1 0 0 0 «p|W«©Kft*ffi±#J4 0 . 

[0 19 4] 
[ft 9 5] 




Hl-01 



[0 19 5] Ctfc««4j 6tH«tC**EL 



^§e.n^:ig^* iooo 



ni tT"?£yt2ltfc&f(DmWjn&l$7 . OVfc'tjfc. * 
tlOO «fM€««0Bft«O«£E±#tt 1 . 2 V. 10 

o o mffl&<Dmmmm±mz 2 . ovTSot. cot 

[0 19 6] Ufc*fcfl|5) 2&K0!I1 7K45ttSPD-0 

5' CDftt>Q\ZSTBA- i&m^itinft\tmm\zvT 
mytm^&ttmi<fz. mzntz%ytm^z9. a worn, 

n. «#^ii2ompitj&7f;. 

[0 19 7] ±(E© Ctk«^0U 5 3 ORjetfTHSnfc 
mmmi 8) ~ CHJS092 3] ©563t*^T? 
#?.nfc^m<i:COlt«^e.. STBA-14fVifc«& 

tzo z.n\t. stb a- 1 \znT&mA2nfzmz. « 
»a«$&ft-r l^u #nfgBj©-j&:S; 

(no f*sn4ft^itt. #«s»*iws<, 

A{C*fLT^ftL-(C<tiCt^^^)fc:o tSoT, IE7L 

t, m^ftAtcMT^wtt^wr^-ass; an) t-^ 
$ ti-sft^*iE?Liasi*«icffl WuWib 

[0 19 8] [itfe^6] mtHWl 7KiJ»**PD-0 
5' Oftt)0lCPT-0 l^V>tH^«lCbT% 
Jt^Sf^HLfc. #etlfc%?t^(C8. 9V©«JE 
^EniraL^ciCl^.. 12 0ni tOJ!Jtll*)Jtft6n. 
3 0 BBT*oft. 

[0 19 9] ±EO [Jt*SE«6] CfittiSJtifTft 

«3t^T»&n&IS*£©Jfc*W»&. PT-0lti 

pt-0 m^©-«s; (iv) 4j«fctf-«it (v) 
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tc„ fc£u p t - o i &mtzmmmmc>£ o \zt&\m 
l^ftAittoig^-ngiS: (no . (iv) w 

[0 2 0 0] &>±<DM3kfr£>mZ><£.vlZ, *$£W(Dlk& 

M&iEiimmftmzm^zztiiz^r). mvwmv>&yt 
& mz><D\z,&&fcn!£t)W l < z>&m$xDfiM e 

(cifSMbfc^*, mmz&ifz>ni£±&*>%t)ii>T')s2 



108 



[0 2 0 1] 

(DiEummmiz^mr^t^'biz. m^&xmmm^m 
in l & a«s e l ^©#a^7t« s #j«-r « c t 

[HScDfflWJ:^?^] 
10 [01] *&BM<D7*-U>i'T5.>mmfcSTBA- 



[01] 



30.40 r 



24.40 - 




